6939 


TWIN POWER PENTODE 


Internally Neutralized for 
Push-Pull Amplifier Service 


RCA-6959 isatwin power pentode of the 9-pin 
miniature type intended for use as a push-pul! 
rf-power-amplifier tube or as a frequency- 
multiplier tube in communications equipment 
operating at frequencies up to 500 Mc. At 
500 Mc, the 6959 can deliver useful power output 
of 5 watts inContinuous Commercial Service (CCS) 
ог 6 watts in Intermittent Commercial and Amateur 
Service (ICAS). 


The 6959 uses frame-type control grids which 
contribute to its high powersensitivity. |t also 
uses plate and grid-No.2 materials having high 
heat dissipation capabilities. This feature 


insures low plate and grid-No. 2 emission and low 
gas evolution, and thus contributes to stable 
operation of the 6939 for long periods. їп 


addition, theuse ofa singlecathode and grid No.2, 
соттоп to both units, minimizes the effects of 
internal-lead reactance in push-pull circuit 
applications. 


Built-in capacitors, connected fromeach plate 
to the control grid of the other unit, neutralize 
grid-to-plate feedback of each unit, and contribute 
to stable operation up to 500 Mc. Base pins and 
interna! connectors made of materia! having high 
rf conductivity minimize rf losses. 


GENERAL DATA 


Electrical: 


Heater, for Unipotent ial Cathode: 
Heater arrangement Series Parallel 
Voltage (AC or DC). 12.6 t 10$ 6.3 + 10% volts 
Current „а . «sw wee 0.3 0.6 amp 
Transconductance (each 
pentode) for dc plate 
volts = 150, dc grid- 
No.2 volts = 150 and 
dc plate та. = 25 . . 
Mu-Factor, Grid No.2 to 
Grid No.1 (each pentode) 
for dc plate volts - 
150, dc grid-No.2 volts - 
150 ih dc piste ma. = 
25 31 
Direct. interelectrode Сара- 
citances (Approx., with- 
out external shield): 


Grid No.1 to plate (each. 

pentode). . 0.15 mi 
Grid No.1 to cathode & 

grid No.3, grid No.2 

and heater leach 

pentode). ЕДЕН ; 6.4 mni 
Plate to cathode: & grid 

No.3, grid No.2 and 

heater (each pentode) . 1.6 ms 


10500 umhos 


Trademark(s) @ Registered 
Marcais} Registrada(s) 


9-Pin Miniature Type 


ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


ІҢ Watts CW Input 
(ІСА5) up to 500 Mc 


Mechanical: 


Operating Робі(іот.................. Апу 
Maximum Overall Length. 2-5/8" 
Maximum Seated Length . RI" 2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip) 2" + 3/32" 
Diameter: 

Maximum . 0.875" 

Minimum . 0.750" 
Bulb. T-6-1/2 
Base. спа TeBubtun Noval 9-Pin 


(JEDEC No.E9-1) 


PUSH-PULL RF POWER AMPLIFIER & OSCILLATOR — || 
Class б Telegraphy 
and 
PUSH-PULL RF POWER AMPLIFIER — Class C 
FM Telephony 


Values are оп а per-tube basis, unless otherwise specified 


Maximum Ratings, Absolute-Maximum Values: 
For Operation 4t Frequencies Up to 500 Mc 


ccs ICAS** 
DC PLATE VOLTAGE. "P 250 max. 250 max. volts 
DC GRID-No.2 (SCREEN- 

GRID) VOLTAGE . . 8 200 тах. 200 max. volts 
Dc CRID- но; 1 (conTRoL-GR10) 

VOLT -100 max. -100 max. volts 
DC BLATE putes вава 90 тах. 100 тах. та 
DC GRID-No.1 CURRENT. . . . 6 max. 8 max. ma 
DC CATHODE CURRENT. . . . . 100 max. 120 max. ma 
PLATE INPUT & xoxo 12 max. 14 max. watts 
GRID-No.2 INPUT... . ee 3 max. 3.5 max. watts 
GRID-NO.1 INPUT . . . . . . 0.2 max. 0.2! max. watt 
PLATE DISSIPATION . 6 max. 7.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 

respect to cathode. . . 100 max. 100 max. volts 
Heater positive with 
respect to cathode. . . 100 max. 100 max. volts 
i^ TEMPERATURE. 
At hottest point). . . . 225 max. 225 max. 9c 
Typical Operation at 500 Mc: 
DC Plate: Voltage. e хое а 180 200 volts 
DC Grid-No.2 Voltage. . . . 180 200 volts 
DC Grid-No.1 Voltage. . . . -20 -20 volts 
From grid resistor for 
each grid of. қ 27000 27000 ohms 
Peak-to-Peak RF 

Grid-No.1 Voltage . . . . 50 50 volts 
DC Plate Current. = a wo» 55 60 ma 
DC Grid-No.2 Current. 12.5 14 та 
DC Grid-No.1 Current. . . . 1.5 1.5 та 
Driver Power Output 

(Approx.) . . ER 1.2 1.2 watts 
Useful Powe output 

(Approx. ) }#. 5 6 watts 
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PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER — 
Class С Telephony 


Carrier conditions фет tube foruse with a 
max. modulation factor of 1.0 


Values are ona per-tube basis 


Maximum Ratings, 4bsolute-Maximum Values: 
For Operation At Frequencies Up to 500 Mc. 


DC PLATE VOLTAGE. . . . 
DC GRIO-No.2 (SCREEN- 
GRID} VOLTAGE . . . . 
DC GRID-No.1 (CONTROL-G 
VOLTAGE. . жука e. 
DC PLATE CURRENT. . . 
DC GRIO-No.1 CURRENT. 
DC CATHODE CURRENT. . . 


PLATE INPUT . . . s 
GRID-No.2 INPUT... 
GRID-No.1 INPUT. . 


PLATE DISSIPATION . 
PEAK НЕАТЕК-САТНООЕ 
VOLTAGE: 
Heater negative with 
respect to cathode. 
Heater positive with 
respect to cathode. 


BULB TEMPERATURE, 
(At hottest point). . 


Typical Operation at 500 Mc: 


DC Plate Voltage. . . . 
DC Grid-No.2 Voltage. . 
DC Grid-No.1 Voltage. . 


From grid resistor for 


each grid of. . . . 


Peak-to-Peak RF 
Grid-No.1 Voltage . . 


OC Plate Current. . . . 
DC Grid-No.2 Current. . 
DC Grid-No.1 Current. . 


Driver Power Output 
(Approx.) . . . . 


Useful Power Output 
Approx.)9. . . . . . 


FREQUENCY 


TRIPLER — Class C 


Values are on a per-tube basis 


Maximum Ratings, Absolute-Maximum Values: 
Рот Operation At Frequencies Up to 500 Mc. 


DC PLATE VOLTAGE. 


DC GRID-No.2 (SCREEN- 
GRID) VOLTAGE... 


DC GRID-No.1 (CONTROL-GRID) 


УОШАСЕ..... 
DC PLATE CURRENT. . 
DC GRID-No.1 CURRENT. 
DC CATHODE CURRENT. . 


PLATE INPUT . E 
GRID-No.2 INPUT.. 
GRID-No.1 INPUT . 


PLATE DISSIPATION . . 
PEAK HEATER-CATHODE 
VOLTAGE: 
Heater negative with 
respect to cathode. 
Heater positive with 
respect to cathode. 


BULB TEMPERATURE. 
At hottest point). 


cost 1048** 

. 200 max. 200 max. 

meas 200 max. 200 max. 

RID) 

PEN —100 max -100 max. 

64 max. 80 max. 

... 6 пах. 8 пах. 

80 пах. 96 пах. 

, 8 max. 10 max. 

б 2 пах 2.3 тах. 

à 0.2 max. 0.24 max. 

4 max. 5 max. 

100 max. 100 max. 

Е 100 тах. 100 тах. 

225 тах. 225 тах. 
га 180 180 
EAS 180 180 
cde -20 -20 
» . 68000 27000 
. 45 50 
iet 40 55 
ae 9.5 12.5 
ы 0.6 1.5 
NA 1 1.2 
. 3.5 5 


ccs ICAS** 

250 max. 250 max. 

200 max. 200 max. 

. -100 пах. -100 пах. 
. 60 пах. 80 пах. 
6 max. 8 max. 

70 max. 80 max. 

8 max. 10 max. 

3 max. 3.5 max. 

$ 0.2 max 0.24 max. 
6 max. 7.5 max. 

* 100 тах 100 тах. 
100 тах. 100 тах. 

225 тах. 225 тах. 


volts 
volts 


volts 
ma 
ma 
ma 
watts 
watts 
watt 
watts 


volts 
volts 


ос 


volts 
volts 
volts 


ohms 


volts 
ma 
ma 
ma 


watts 


watts 


volts 
volts 


volts 
ma 

ma 

ma 
watts 
watts 
watt 
watts 


volts 


volts 


Typical Operation as Tripler to 500 Mc: 


OC Plate Voltage. . . . . . 180 200 volts 
DC Grid-No.2 Voltag 

(AppFOoxz). s S. e e omo aeos 180 190 volts 

Through resistor of . . . 1200 1200 ohms 
DC Grid-No.1 Voltage. . . . -74 -74 volts 

From grid resistor for 

each grid of. .... 82000 82000 ohms 

Peak-to-Peak RF 

Grid-No.1 Voltage . . . . 165 165 volts 
DC Plate Current. . . . . . 40 46 ma 
DC Grid-No.2 Current. . . . 9.7 11 ma 
DC Grid-No.1 Current. . . . 1.8 1.8 ma 
Driver Power Output 

(Аррго.)........ 1.1 1.1 watts 
Useful Power Output 

{Арргох.). ОИЕ. 1.8 2.2 watts 


^ Key-down conditions per tube without amplitude modu- 


lation. Amplitude modulation essentially negative may 
be used if the positive peak of the audio-frequency 
envelope does not exceed 1154 of the carrier conditions. 


% continuous Commercial Service. 
ж intermittent Commercial and Amateur Service. 


@ This value of useful power is measured at load of out- 
put circuit. 


OPERATING CONSIDERATIONS 


The maximum ratings in the tabulated data are 
established in accordance with the following 
definition of the Absolute-Maximum Rating System 
for rating electron devices. 


Absolute-Maximum ratings are limiting 
values of operating and environmental condi- 
tions applicable to any electron device of 
a specified type as defined by its published 
data, and should not be exceeded under the 
worst probable conditions. 


The device manufacturer chooses these values 
to provide acceptable serviceability of the de- 
vice, taking no responsibility for equipment 
variations, environment variations, and the 
effects of changes in operating conditions due 
to variations in device characteristics. 


The equipment manufacturer should design so 
that initially and throughout life по absolute- 
maximum value for the intended service is ex- 
ceeded with any device under the worst probable 
operating conditions with respect to supply- 
voltage variation, equipment component variation, 
equipment control adjustment, load variation, 
signal variation, environmental conditions, and 
variations in device characteristics. 


The maximum bulb temperature of 2259 C is а 
tube rating and is to be observed in the same 
manner as other ratings. The temperature should 
be measured at the hottest point on the bulb 
with the tube operating in the completely assem- 
bled equipment with all covers in place, and 
delivering the maximum output under the highest 
ambient-temperature conditions and the most 
severe operating cycle for which the equipment 
is designed. The temperature may be measured 
with temperature-sensitive paint, such as 


Tempilaq. The latter is made by the Tempi! 
Corporation, 132 М. 22nd Street, New York Il, 
N.Y., in the form of liquid and stick. 


Shielding of the 6959 іп 'straight-through" rf 
amplifier service may be required for stable 
operation. To minimize external feedback from 
the plate to grid Мо. |, agrounded shield crossing 
the terminal end of the tube socket through the 
space between pins 4 and 5 and the space between 
pins | and 9, is generally adegate for this purpose. 


The heater may be effectively bypassed by 
grounding one heater pin at the tube socket and 
bypassing the other heater pin to ground with a 
low inductance capacitor. If further isolation 
of the ungrounded heater pin is required a 
suitable rf choke followed by another low in- 
ductance bypass capacitor, is recommended. 


The cathode of the 6959 should be grounded 
by means of the shortest possible connection to 
reduce the effect of cathode lead inductance. 


The rf impedance between grid No.2 and the 
cathode must be kept low, usually by means of a 


Suitable bypass capacitor. |n telephony service 
when grid No.2 is modulated, a smaller bypass 
capacitor than is used for telegraphy service 
may be required in order to avoid excessive af 
bypassing. However, if the capacitance value is 
too small, rf feedback may occur between plate 
and grid No |, depending on the circuit layout, 
operating frequency, and power gain of the stage. 
AF bypassing difficulties can usually be elimi- 
nated if the grid-No.2 bypass capacitor is re- 
placed by a series-resonant circuit which is 
tuned to resonate at the operating frequency. 
This circuit presents a high impedance to audio 
frequencies but a very low impedance to its 
resonant frequency. 


To prevent generation of parasitic oscil- 
lations, it is recommended that а 100-оһт resistor 
be connected inseries with grid No.2 as close to 
the socket as possible. 


Information furnished by RCA is believed to be accurate 


and reliable. 


However, noresponsibility is assumed by 


RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 


its use. No license 


is granted by 


implication or 


otherwise under any patent or patent rights of RCA 


(PARALLEL HEATER H 


ARRANGEMENT ) a: 2082 


ms 5 
Ef 26.3 VOLTS TEE GRID №1 (Ісі) MILLIAMPERES 


Ч о N о 
GRIO-N22 VOLTS-180 7 = H 
HHHH : ӘНІН ШЕННЕН о. 
: | 7 HF Н 19 
БЕН o | 
ЕЕ ' d 
ТЕН 
ЕКЕН ies FETH 
du ӨЗЕН 
mH = L : as а: 
mici 
ЕНГ = ao 
H : H ICE. 
ЕЕЕ a © 
CIL НЕН 1 
| i E 9 
H 1 a 
т. О 2 
ЕЗЕН H PAHE M o 
e = iH n uo 
ізі | Ба ines V 
Пе н i 
T р а n 
НЕ : i қ 
ЕН | 9 © 
| 5 
i 1 HERB Е 
е J 
HEEE ІНІҢ s a 
121 : eic i 
TH HEE + 
т HE 
t Е: ae t р о 
Е n 
dil i 
HERE : 
д LE H zi i H + 
t i a O ва 
T 
pue um 
е o o o © o o 
ә 2 е ^ © Ф 
"n N я а = 
PLATE (Ip) MILLIAMPERES 
92CM~10614 


Fig.1 -Average Characteristics for Each Pentode 


of Type 6939. 
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Fig.2 -Average Grid-No.2 Characteristics for 
Each Pentode of Type 6939. 
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for Each Pentode of Type 6939. of Type 6939. 
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PIN 1: 


PIN 2: 


PIN 3: 


PIN 4: 


DIMENSIONAL OUTLINE 


n” 


2% 
MAX. 


А TON NOVAL 
9-PIN BASE 
JEDEC МЗ Е9-1 


Ф APPLIES IN ZONE STARTING 0. 375" FROM BASE SEAT. 


n 


BY RING GAUGE OF 7/16" 1.0. 


GRID No.1 OF 
PENTODE No.2 


CATHODE, GRID 
No.3 


GRID No.1 OF 
PENTODE М№о. 2 


HEATER 


BASING DIAGRAM 
Bottom View 


PIN 
PIN 


PIN 
PIN 


PIN 


MEASURED FROM BASE SEAT TO BULB-TOP LINE AS DETERMINED 


HEATER 
PLATE OF PENTODE 
№. 2 


GRID Но. 2 


PLATE OF PENTODE 
No.1 


HEATER MID-TAP 


